PRELIMINARY.
7
and no motion results. If the line of action of P become tangential, its radial component becomes zero, and P is wholly applied to produce rotation. If a force Q, whose line of action lies in the plane of the paper, be applied to the cone, it may be resolved into a radial component, Af, and a component, Af, parallel to the spindl'/s axis. /V is resisted as before by the journal and hearing surfaces, and M is resisted by the shoulder surfaces of the bearings, which lit against the shoulder surfaces of the spindle collars. The force (> can therefore produce no motion at all.
In general, any force applied to the cone pulley may be resolved into a radial, a tangential, and an axial component. Of these only the tangential component is able to produce motion; and that motion is the motion required. The constrainmcnt is iherefore complete; /.<'., there can be no motion except rotation about the spindle's axis. This result is due to the passive resistance of metallic surfaces.
Illustration II. -A', ^ig- ,v represents, with all details omitted, the "nun," or portion of a shaping machine which carries the

cutting tool. It is required to product1 plane surfaces, and hence the ur;im" must have accurate rectilinear motion in the direction of //A*. Any deviation from such motion would render the machine useless.
Consider Hg. 3, A. Any force which can be applied to the ram may be resolved into three components: one vertical, one horizontal and parallel to the paper, and one perpendicular to